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(54) LIGHT CURABLE COMPOSITION AND COLOR FILTER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a light curable composition from which, in a manufacturing process of a 
filter, a good filter can be obtained even in the case of a less amount and a shorter time of a light exposure than 
those of the conventional ones, and particularly, in a manufacturing process of a blue filter, a good filter can be 
obtained even in the case of a less amount and a shorter time than those of the conventional ones, and by 
lowering the conditions to the same level as those of a green and a red filter. 

SOLUTION: In the light curing composition comprising an alkali-soluble resin, a polymerizable monomer, a 
photopolymerization initiator, a colorant, and a solvent, the photopolymerization initiator comprises a 
halomethyltriazine compound having a specific structure, a benzophenone compound having a specified 
structure, and/or an acetophenone compound having a specific structure. 



* NOTICES * 
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CLAIMS 

[Claim(s)] 

[Claim 1]In a photoresist constituent containing alkalis soluble resin, a polymerization nature monomer, a 
photopolymerization initiator, colorant, and a solvent, A photoresist constituent containing a benzophenone series 
compound expressed with triazine compound expressed with a following general formula (I-A) as this 
photopolymerization initiator, and following general formula (II). 
[Formula 1] 

(X 2 ) 3 C M 2 

X 1 and X 2 express a halogen atom or a hydrogen atom independently among a general formula (I-A), respectively. 
A 1 and A 2 express the alkyl group of a halogen atom, a hydrogen atom, or the carbon numbers 1-4 independently, 
respectively. 
[Formula 2] 

R 21 - R 24 express the alkyl group of a hydrogen atom or the carbon numbers 1 -6 independently among general 
formula (II), respectively. 

[Claim 2]In a photoresist constituent containing alkalis soluble resin, a polymerization nature monomer, a 
photopolymerization initiator, colorant, and a solvent, Triazine compound expressed with a following general 
formula (I-A) as this photopolymerization initiator, A photoresist constituent containing a benzophenone series 
compound expressed with following general formula (II), and at least one sort of acetophenone series compounds 
chosen from a following general formula (III— A), (III— B), and (III— C). 
[Formula 3] 

(X 2 ) 3 C K 2 

X 1 and X 2 express a halogen atom or a hydrogen atom independently among a general formula (I-A), respectively. 
A 1 and A 2 express the alkyl group of a halogen atom, a hydrogen atom, or the carbon numbers 1-4 independently, 
respectively. 
[Formula 4] 



>Or<X 



R 21 - R 24 express the alkyl group of a hydrogen atom or the carbon numbers 1-6 independently among general 
formula (II), respectively. 
[Formula 5] 
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[Formula 6] 
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[Formula 7] 



(I I l-O) 



R 31 , R 32 , and R 33 express the alkyl group of a hydrogen atom or the carbon numbers 1-6 independently among a 
general formula (III— A), respectively, p is an integer of 1-4. R 41 and R 42 express the alkyl group of the carbon 
numbers 1-6 independently among a general formula (III— B), respectively, q is an integer of 1-4 among a general 
formula (HI-C). 

[Claim 3]The photoresist constituent according to claim 1 or 2, wherein triazine compound expressed with said 
general formula (I-A) is a compound of the following structure. 
[Formula 8] 



[Claim 4]A photoresist constituent given in any 1 paragraph of claims 1-3, wherein a benzophenone series 
compound expressed with said general formula (II) is a compound of the following structure. 
[Formula 9] 



[Claim 5]A photoresist constituent given in any 1 paragraph of claims 2-4, wherein said acetophenone series 
compound is a compound of the following structure. 
[Formula 10] 



[Claim 6]A photoresist constituent given in any 1 paragraph of claims 1-5 in which said colorant is blue system 
colorant or green system colorant. 

[Claim 7]A light filter created by any 1 paragraph of claims 1-6 by performing spreading, prebaking, pattern 
exposure, alkaline development, and postbake on a substrate in a photoresist constituent of a statement. 
[Claim 8]The light filter according to claim 7 which performs said pattern exposure with light with a wavelength of 
410 nm or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the light filter which used a photoresist constituent and it. 
Especially this invention is the quality which provided the photoresist constituent with a low light exposure 
dependency and process fitness especially good [ pattern formation is good, and ] in short wavelength exposure, 
had and was excellent also in the small light exposure, and relates to offer of a light filter suitable for industrial 
production. 
[0002] 

[Description of the Prior Art]As for the light filter used for image sensors, such as CCD and CMOS, being 
produced by the photoresist method is in use. The photo-curing operation by the reaction of a 
photopolymerization nature monomer and a photopolymerization initiator is used for this photoresist method 
forming red (Red), green (Green), and blue (Blue) 3 color pattern. There are many companies which correspond 
manufacture of this image sensor by diversion of the equipment for IC, therefore i line (365 nm) which is one of 
the line spectra of a mercury-vapor lamp is used as an exposure wavelength for stiffening pigment dispersion 
system negative-mold color resist. 

[0003] However, when using i line as an exposure wavelength, in order that the color resist of Blue may hardly let 
the light of i line area pass from on the spectral characteristic. Compared with other Red(s) and Green, more light 
exposures and exposure time were needed, therefore filter formation of Blue was rate-limiting in the 
manufacturing process, for example, the compound (for example, halomethyl triazine compound) of the triazine 
series which is the conventional photopolymerization initiator, since sensitivity is low when independent, In order 
many light exposures are required, formation takes time rather than Green besides a process-of-operation top, 
and Red, or light does not reach even the inside of a film and not to harden to the inside of membranous, Polymer 
is not formed there but it continues being an alkali soluble structure, Therefore, the pixel sizes formed if the lower 
part [ upper part / after^development film ] serves as reverse tapered shape into which slitting went thinly and 
the profile of a pattern is not good, only by the dependency of the light exposure having been high and a little 
light exposures swaying differed, and difficulty had arisen in process control. 

[0004]In the photo-setting resin constituent for light filters, many trials which raise sensitivity by improvement of 
the photopolymerization initiator which a constituent is made to contain are proposed. For example, the 
photopolymerization nature constituent which uses triazine compound of a specific structure for JP.6-28961 1,A 
is indicated. One or the invention of the photoresist for light filters which carried out or more 2 mixing use is 
indicated in the benzophenone series, the acetophenone series, and the thioxan ton system compound as a 
photopolymerization initiator by JP,9-80225,A. To JP,2000-194132,A, besides s-triazine compound, an 
acetophenone series initiator, Using a benzophenone series initiator together is indicated and the radiation- 
sensitive constituent which contains in JP,2000-214592,A at least one sort chosen from the group of a 
biimidazole compound, an acetophenone series compound, and triazine compound as a photopolymerization 
initiator is indicated. However, in the conventional photopolymerization initiator, the above-mentioned problem 
was not fully able to be improved. 
[0005] 

[Problem(s) to be Solved by the Invention]In the manufacturing process of the photoresist constituent in which 
SUBJECT of this invention can provide a good filter also in a low light exposure and short exposure time 
conventionally, especially a Blue filter, Even if it is lower, and exposure time is also short and lowers a light 
exposure even to the same level as Green and Red rather than before, it is providing the photoresist constituent 
which can provide a good filter. It is providing the optimal photoresist constituent for manufacture of the light 
filter for IS (image sensor) especially. 
[0006] . 

[Means for Solving the Problem]When various constituents were examined that these faults should be solved, as 
a photopolymerization initiator, by using triazine compound of specific structure together with an acetophenone 
series compound and a benzophenone series compound of specific structure, it finds out that the above- 



i S HQ-H-(c 



R 31 , R 32 . and R g3 express the alkyl group of a hydrogen atom or the carbon numbers 1-6 independently among a 
general formula (III— A), respectively, p is an integer of 1-4. R 41 and R 42 express the alkyl group of the carbon 
numbers 1-6 independently among a general formula (HI-B), respectively, q is an integer of 1-4 among a general 
formula (III-C). 

[0009](3) The above (1), wherein triazine compound expressed with said general formula (I-A) is a compound of 
the following structure, or a photoresist constituent given in (2). 
[Formula 1 8] 
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(4) A photoresist constituent given in any 1 paragraph of aforementioned (1) - (3), wherein the benzophenone 
series compound expressed with said general formula (II) is a compound of the following structure. 
[Formula 19] 
c 2 H 5x 

C 2 H/ 

(5) A photoresist constituent given in any 1 paragraph of aforementioned (2) - (4), wherein said acetophenone 
series compound is a compound of the following structure. 

[Formula 20] 

\/ CHa 



OQ4 



^CH 3 



[0010](6) said colorant — a blue system — colorant or a green system — a photoresist constituent given in any 
1 paragraph of aforementioned (1 ) - (5) which is colorant. 

(7) The above (1) Light filter created by any 1 paragraph of - (6) by performing spreading, prebaking, pattern 
exposure, alkaline development, and postbake on a substrate in a photoresist constituent of a statement. 

(8) A light filter given in the above (7) which performs said pattern exposure with light with a wavelength of 410 
nm or less. 

[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained in more detail. 
[0012]The photoresist constituent of this invention contains alkalis soluble resin, a polymerization nature 
monomer, a photopolymerization initiator, colorant, and a solvent, and a photopolymerization initiator uses a 
specific photopolymerization initiator together. 

[0013][1]The specific photopolymerization initiator used by photopolymerization initiator this invention has the 
feature in using together triazine compound of specific structure, the benzophenone series compound of specific 
structure, and/or the acetophenone series compound of specific structure. 

[0014]X 1 and X 2 express a halogen atom or a hydrogen atom independently among a general formula (I-A), 
respectively. A 1 and A 2 express the alkyl group of a halogen atom, a hydrogen atom, or the carbon numbers 1-4 
independently, respectively. 

[0015]R 21 - R 24 express the alkyl group of a hydrogen atom or the carbon numbers 1-6 independently among 
general formula (II), respectively. R 31 , R 32 , and R 33 express the alkyl group of a hydrogen atom or the carbon 
numbers 1-6 independently among a general formula (III— A), respectively, p is an integer of 1-4. R 41 and R 42 
express the alkyl group of the carbon numbers 1-6 independently among a general formula (III— B), respectively, q 
is an integer of 1-4 among a general formula (III-C). 

[0016]the concomitant use rate with the benzophenone series compound expressed with the triazine compound 
expressed with (I-A), and general formula (II) — as a mass ratio — usually — 1:4 to 1:0.25 — it is 1:2 to 1:0.5 
preferably. 

the concomitant use rate with the acetophenone series compound expressed with triazine compound, general 



mentioned purpose is attained and came to complete this invention. Hereafter, this invention is shown below with 
a desirable embodiment. 

[0007](D In a photoresist constituent containing alkalis soluble resin, a polymerization nature monomer, a 
photopolymerization initiator, colorant, and a solvent, A photoresist constituent containing a benzophenone series 
compound expressed with triazine compound expressed with a following general formula (I-A) as this 
photopolymerization initiator, and following general formula (II). 
[Formula 11] 



X 1 and X 2 express a halogen atom or a hydrogen atom independently among a general formula (I-A), respectively. 
A 1 and A 2 express the alkyl group of a halogen atom, a hydrogen atom, or the carbon numbers 1-4 independently, 
respectively. 
[Formula 12] 



R 21 ~ R 2 4 express the alkyl group of a hydrogen atom or the carbon numbers 1-6 independently among general 
formula (II), respectively. 

[0008](2) In the photoresist constituent containing alkalis soluble resin, a polymerization nature monomer, a 
photopolymerization initiator, colorant, and a solvent, The triazine compound expressed with a following general 
formula (I-A) as this photopolymerization initiator, The photoresist constituent containing the benzophenone 
series compound expressed with following general formula (II), and at least one sort of acetophenone series 
compounds chosen from a following general formula (HI— A), (III— B), and (III— C). 
[Formula 13] 



(X 2 ) 3 C A 2 

X 1 and X 2 express a halogen atom or a hydrogen atom independently among a general formula (I-A), respectively. 
A 1 and A 2 express the alkyl group of a halogen atom, a hydrogen atom, or the carbon numbers 1-4 independently, 
respectively. 
[Formula 14] 



R 21 ~ R 24 ex P ress tne a| M S rou P of a hydrogen atom or the carbon numbers 1-6 independently among general 
formula (II), respectively. 
[Formula 15] 
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[Formula 16] 
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[Formula 17] 



formula (HI-A) - (III— C) which are expressed with (I-A) — as a mass ratio — usually — 1:4 to 1:0.25 — it is 1:2 to 
1 :0.5 preferably. When using together the acetophenone series compound expressed with the triazine compound 
expressed with (I-A), the benzophenone series compound expressed with general formula (II) and general formula 
(III— A) - (III— C), as a mass ratio, 1:4:4 to 1:0.25:0.25 [ usually, ] — it is 1:2:2 to 1:0.5:0.5 preferably, in this case, the 
range of a mass ratio with the acetophenone series compound expressed with the benzophenone series 
compound, general formula (III— A) - (III— C) which are expressed with general formula (II) — usually — 20:80-80:20 
— it is 30:70-70:30 preferably, the above of this invention — the total quantity of a specific photopolymerization 
initiator — the inside of a constituent — usually — 0.5 to 10 mass % — it is 1.0 to 8 mass % preferably. Other 
initiators may be used together in the range which does not bar the effect of this invention. 
[001 7]Although the example of an acetophenone series compound expressed with the triazine compound 
expressed with a general formula (I-A) below, the benzophenone series compound expressed with general formula 
(II) and general formula (HI— A) - (III— C) is shown, this invention is not limited to these. 
[0018] 

[Formula 21] 
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[0019] 

[Formula 22] 





[0020] 

[Formula 23] 





(DI-2) 



[0021] 

[Formula 24] 



_n ,OCH2CH3 
OCHaCHa 



HSH^^-C-CH 2 CH z -N^O (III-4) 



HS-^^-C-CH 2 -N^)o (HI-5) 

[0022][2]As alkalis soluble resin as a raw material of a photoresist constituent of alkalis-soluble-resin this 
invention, it is line organic polymer, and it is meltable to an organic solvent and what can be developed in weak 
alkali solution is preferred. Polymer which has carboxylic acid in a side chain as such line organic polymer, For 
example, JP,59-44615,A, JP,54-34327,B, JP,58-12577,B, A methacrylic acid copolymer which is indicated in each 
patent application gazette of JP.54-25957.B, JP,59-53836,A, and JP,59-71048,A, There is an acid cellulosic which 
are an acrylic acid copolymer, an itaconic acid copolymer, a crotonic acid copolymer, a maleic acid copolymer, a 
partial esterification maleic acid copolymer, etc., and has carboxylic acid in a side chain similarly. In addition, a 
thing etc. which made an acid anhydride add to polymer which has a hydroxyl group are useful. Benzyl (meta) 
acrylate / (meta) acrylic acid copolymer, and benzyl (meta) acrylate / (meta) acrylic acid/and plural copolymers 
with other monomers are preferred especially in these. In addition, as water-soluble polymer, 2-hydroxyethyl 
methacrylate, a polyvinyl pyrrolidone, polyethylene oxide, polyvinyl alcohol, etc. are useful. 
[0023]2-hydroxypropyl (meta) acrylate / polystyrene macro monomer / benzyl methacrylate / methacrylic acid 
copolymer given in JP.7-1 40654,A, 2-hydroxy-3-phenoxypropylacrylate / polymethylmethacrylate macro 
monomer / benzyl methacrylate / methacrylic acid copolymer, 2-hydroxyethyl methacrylate / polystyrene macro 
monomer / methyl methacrylate / methacrylic acid copolymer, 2-hydroxyethyl methacrylate / polystyrene macro 
monomer / benzyl methacrylate / methacrylic acid copolymer, etc. are mentioned. As an addition in a 
hardenability constituent of the above-mentioned alkalis soluble resin, 5-90 mass % is preferred to all the 
constituent mass, and it is ten to 60 mass % more preferably. 

[0024][3]It is preferred that it is a compound with an ethylenic unsaturation group which has ethylene in which at 
least one addition condensation is possible as a polymerization nature monomer as a raw material of a photoresist 
constituent of polymerization nature monomer this invention and which has the not less than 100 ** boiling point 
under ordinary pressure. 

[0025]Have an ethylenic unsaturation group in which at least one addition condensation is possible, and the 
boiling point by ordinary pressure as a not less than 100 ** compound, Polyethylene-glycol mono- (meta) 
acrylate, polypropylene-glycol mono- (meta) acrylate, Monofunctional acrylate and methacrylate, such as 
phenoxyethyl (meta) acrylate; Poly ethylene glycol di(metha)acrylate, Trimethylolethane tri(metha)acrylate, 
neopentyl glycol di(metha)acrylate, Penta ERIS RITORUTORI (meta) acrylate, pentaerythritol tetra (meta) 
acrylate, Dipentaerythritol hexa (meta) acrylate, hexandiol (meta) acrylate, TORIMECHI roll pro pantry 
(acryloyloxypropyl) ether, A thing which made ethyleneoxide and propylene oxide add to polyfunctional alcohol, 
such as Tori (AKURIRO yloxy ethyl) isocyanurate, glycerin, and trimethylolethane, and which was formed into 
back (meta) acrylate, Urethane acrylate which is indicated in JP,48-41708,B, JP,50-6034,B, and JP,51-37193,A 
each gazette. The polyester acrylates indicated in JP,48-64183,A, JP,49-43191,B, and JP,52-30490,B each 
gazette. Acrylate and methacrylate of many organic functions, such as epoxy acrylate which are the resultants of 
an epoxy resin and acrylic acid (meta), can be mentioned. Japanese adhesion association magazine Vol.20, No.7, 
and a thing currently introduced to 300-308 pages as a photoresist monomer and oligomer can also be used. 
[0026]A compound shown by a following general formula (B-1) or (B-2) can also be used. 
[0027] 

[Formula 25] 



CH 2 -0-(B) n — X <jJH 2 -0-(B) n — X 
X- (B) n — OCH 2 - C-CHj,- O- CH 2 -C- CH 2 -0- (B)„— X 
CH 2 -0-(B) n — X CH 2 -0-(B)„— X 

CH2-0-(B) m — X 
X- (B) m - OCH 2 " <j5— CH 2 - 0- (B) m — X 
CH 2 -0-(B) m — X 

[0028]{Into a formula (B-1) (B-2), independently, B expresses either -(CH 2 CH 2 0)- and -(CH 2 CH(CH 3 ) 0)- 
respectively, and;X, Either an acrylyl group, a methacryloyl group and a hydrogen atom are expressed 
independently respectively, And the sum total of an acrylyl group and a methacryloyl group is five pieces or six 
pieces among a formula (B-1), and it in a formula (B-2) is three pieces or four pieces, and;n, The integer of 0-6 is 
expressed independently respectively, moreover, the n sum totals each are 3-24,;m expresses the integer of 0-6 
independently respectively, and, moreover, the m sum totals each are 2-1 6. } 

[0029]These polymerization nature monomers can be used at an arbitrary rate in the range which does not spoil 
the purpose and effect of this invention, if the constituent of this invention can form the coat which obtains the 
exposure of radiation and has an adhesive property, the amount used receives the total solids of a constituent — 
usually — five to 90 mass % — it is ten to 50 mass % preferably. 

[0030] [4] various colors conventionally publicly known as colorant which can be used as a raw material of a 
photoresist constituent of colorant this invention, an inorganic pigment, or an organic color — a kind — or two or 
more sorts can be mixed and it can use. 

[0031]Restriction in particular does not have a color which can be used by this invention, and a publicly known 
color can be conventionally used for it as an object for light filters. For example, JP,64-90403,A, JP.64-91 102.A, 
JP,1-94301,A, JP,6-11614,A, Patent Registration No. 2592207, A U.S. Pat. No. 4808501 item specification, a U.S. 
Pat. No. 5667920 item specification, Coloring matter currently indicated by a U.S. Pat. No. 505950 item 
specification, a U.S. Pat. No. 5667920 item specification, JP,5-333207,A, JP,6-35183,A, JP.6-51 1 15,A, JP,6- 
1 94828.A, etc. can be used. As chemical structure, colors, such as pyrazole azo, anilino azo, a triphenylmethane 
series, an anthraquinone system, a benzyliene system, oxonol, pyrazolo triazole azo, pyridone azo, a cyanine 
system, a phenothiazine system, and a pyrrolo pyrazole azomethine system, can be used. 
[0032]As an inorganic pigment, it is metallic compounds shown by metallic oxide, a metallic complex, etc., and 
metallic oxides, such as iron, cobalt, aluminum, cadmium, lead, copper, titanium, magnesium, chromium, zinc, and 
antimony, and a multiple oxide of said metal can specifically be mentioned. 

[0033]As an organic color, C. I. Pigment Yellow. 11, 24, 31, 53, and 83, 85, 99, 108, 109, and 110, 138, 139, 150, 
and 151, 154, 167, 185, and C. I. Pigment Orange 36 and 38, 43, 71, and C. I. Pigment. Red 105, 122, 149, and 150, 
155, 171, 175, and 176, 177, 209, 224, and 242, 254 and C. I. Pigment Violet. 19, 23, 32, 39, and C. I. Pigment Blue 
1, 2, and 15, 16, 22, 60, 66, 15:3, 15:6, C. I. Pigment Green 7, 36, 37, C. I. Pigment Brown 25, 28, C. I. Pigment 
Black 1 , 7, carbon black, etc. It can mention. 

[0034]Since independent or color purity is raised, these organic colors can be combined variously and can be 
used. An example is shown below, as red paints — anthraquinone system paints and perylene system paints — 
independent — or — those — mixing with a kind, JISUAZO system yellow paints, or isoindoline system yellow 
paints is used at least. For example, as anthraquinone system paints, as the CI. pigment red 1 77 and perylene 
system paints, the C.I. pigment red 1 55 is mentioned and mixing with the C.I. pigment yellow 83 or the C.I. pigment 
yellow 1 39 is good in respect of color reproduction nature. As for a mass ratio of a red pigment and yellow paints, 
100:5 to 100:50 is good. In this range, light transmittance of 400 to 500 nm can be stopped, color purity can be 
raised, and it is desirable. 

[0035]As green paints, a halogenation phthalocyanine pigment independent. Or mixing with JISUAZO system 
yellow paints, kino FUTARON system yellow dye, or isoindoline system yellow paints is used, for example, mixing 
with the C.I. pigment greens 7, 36, and 37 and the C.I. pigment yellow 83, 138, and 139 is preferred. As for a mass 
ratio of green paints and yellow paints, 100:5-100:100 are preferred. Within the limits of this, light transmittance of 
400 to 450 nm can be stopped, and good color purity can be obtained. 

[0036]as blue paints — phthalocyanine pigment, or mixing with dioxazine system purple paints is used, for 
example, mixing with the CI. pigment blue 15:6 and the CI. pigment violet 23 is preferred. As for a mass ratio of a 
blue pigment and purple paints, 100:0-100:50 are preferred. Light transmittance of 400 to 420 nm can be stopped, 
and color purity can be raised within the limits of this. 

[0037]Paints content sensitization resin with good dispersibility and dispersion stability can be obtained by using 



a powdered processing pigment to which acrylic resin, maleic acid system resin, a VCM/PVC vinyl acetate 
copolymer, ethyl cellulose resin, etc. were made to carry out micro-disperse of the above-mentioned paints. 
[0038]As paints for black matrices, carbon, titanium oxide, iron oxide, and independent or a case where mixing is 
used and they are carbon and titanium oxide is preferred. The range of a mass ratio of 100:5 to 100:40 is 
preferred. Within the limits of this, light transmittance of long wavelength is small, and dispersion stability is also 
good. 

[0039]Since especially the feature and an advantage become it remarkable that colorant is blue system colorant 
and green system colorant, a photoresist constituent of this invention is preferred. Namely, a photoresist 
constituent using a blue system or green system colorant which absorbs most lights near [ which is an exposure 
wavelength ] i line (365 nm), Since more light exposures were needed compared with a photoresist constituent 
using red system colorant which penetrates that exposure wavelength conventionally, a photo-curing reaction 
fully needed to be made for much time to be required from a process top, and for there to be a problem used as a 
manufacturing loss, and to be performed for this improvement also with a smaller light exposure. Since red 
system colorant penetrated an exposure wavelength, it was able to respond also by conventional technology here, 
but in a blue system or green system colorant which hardly penetrates an exposure wavelength, correspondence 
by conventional technology was difficult. The high sensitivity-ization is performed and it enables it to acquire 
optimal photo-curing output with a light exposure equivalent to a red system photoresist constituent also in a 
blue system or a green system photoresist constituent in this invention. With blue system colorant, a spectral 
transmittance curve of a coat of a photoresist constituent applied to a clear glass board by a thickness of about 
2 micrometers here, Are a thing of colorant which has a maximum peak of transmissivity in a 400-550-nm 
wavelength band in a visible ray region (wavelength of 400-700 nm), and with green system colorant. A spectral 
transmittance curve of a coat of a photoresist constituent applied to a clear glass board by a thickness of about 
2 micrometers is a thing of colorant which has a maximum peak of transmissivity in a 450-620-nm wavelength 
band in a visible ray region (wavelength of 400-700 nm). 

[0040] [5]As a solvent used when preparing a hardenability constituent of solvent this invention, Ester species, for 
example, ethyl acetate, acetic acid-n-butyl, isobutyl acetate, Formic acid amyl, isoamyl acetate, isobutyl acetate, 
butyl propionate, Isopropyl butyrate, ethyl butylate, butyl butyrate, and alkyl ester. Methyl lactate, ethyl lactate, 
oxymethyl acetate, oxyethyl acetate, oxybutyl acetate, Methoxy methyl-acetate, methoxy ethyl acetate, methoxy 
butyl acetate, and ethoxymethyl acetate, 3-oxypropionic acid alkyl ester;3-methoxy methyl propionates, such as 
ethoxyethyl acetate, 3-oxymethyl propionate, and 3-oxyethyl propionate, 3-methoxy ethyl propionate, 3- 
ethoxymethyl propionate, 3-ethoxyethyl propionate, 2-hydroxypropanoic acid methyl, 2-hydroxypropanoic acid 
ethyl, 2-hydroxypropanoic acid propyl, 2-methoxy methyl propionate, 2-methoxy ethyl propionate, 2-methoxy 
propionic acid propyl, 2-ethoxy methyl propionate, 2-ethoxyethyl propionate, 2-oxy-2-methylpropionic acid 
methyl, 2-oxy-2-methylpropionic acid ethyl. 2-methoxy-2-methylpropionic acid methyl, 2-ethoxy-2- 
methylpropionic acid ethyl, Methyl pyruvate, ethyl pyruvate, pyruvic acid propyl, methyl acetoacetate, Ethyl 
acetoacetate, 2-oxobutanoic acid methyl, 2-oxobutanoic acid ethyl, etc. : Ether, For example, diethylene glycol 
dimethyl ether, a tetrahydrofuran, Ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, Methyl- 
cellosolve acetate, ethylcellosolve acetate, diethylene glycol monomethyl ether, Diethylene glycol monoethyl 
ether, diethylene-glycol monobutyl ether, Propylene-glycol-methyl-ether acetate, propylene glycol ethyl ether 
acetate, Propylene glycol propyl ether acetate etc.;; aromatic hydrocarbon, for example, toluene, such as ketone, 
for example, methyl ethyl ketone, cyclohexanone, 2-heptanone, and 3-heptanone, xylene, etc. are mentioned. 
[0041] Among these 3-ethoxymethyl propionate, 3-ethoxyethyl propionate, Ethylcellosolve acetate, ethyl lactate, 
diethylene glycol dimethyl ether, Butyl acetate, 3-methoxy methyl propionate, 2-heptanone, cyclohexanone, 
ethylcarbitol acetate, butylcarbitol acetate, propylene-glycol-methyl-ether acetate, etc. are used preferably, an 
addition of a solvent — the inside of a constituent — usually — 60 to 90 mass % — it is 70 to 90 mass % 
preferably. 

[0042]These solvents may be used independently, or two or more sorts may be combined and they may be used. 
[0043]In a hardenability constituent of this invention, a sensitizer can be further used together. As the example, 
9-fluorenone, 2-chloro-9-fluorenone, 2-methyl-9-fluorenone, 9-Antron, 2-bromo-9-Antron, 2-ethyl-9-Antron, 
9,10-anthraquinone, 2-ethy|-9,10-anthraquinone, 2-t-butyl~9,10-anthraquinone, 2,6-dichloro-9,10-anthraquinone, 
Benzyl, dibenzal acetone, p-(dimethylamino) phenyl styryl ketone, p-(dimethylamino) phenyl-p-methyl styryl 
ketone, a benzanthrone, etc. and a benzothiazole system compound given in JP,51-48516,B are mentioned. 
[0044]A hardenability constituent of this invention can be prepared by carrying out mixture dispersion of the 
above-mentioned basic component and the other additive agents used further if needed using various kinds of 
mixers and a dispersion machine. 

[0045]The general manufacturing method of a light filter for IS using a hardenability constituent of this invention 
is as follows. A process of applying and drying a constituent (color resist liquid) of this invention on a substrate, A 
process of carrying out pattern exposure by i line stepper etc., a process which carries out alkaline development 
after exposure, and a process heat-treated next are performed to an obtained dry coating film one by one, and a 
light filter is obtained by repeating said process successively in each color (three colors or four colors) of every, 



and producing a cured film. 

[0046]With a spinner etc., on a suitable substrate, thickness at the time of desiccation generally applies 0.1-5 
micrometers of hardenability constituents of this invention so that it may be preferably set to 0.2-2 micrometers, 
it neglects it for 2 minutes in 85 ** oven, and, more specifically, obtains a smooth coat. 
[0047]Although not limited, especially as a substrate A glass plate, a plastics board, A substrate of electronic 
parts, such as an aluminum board and a silicon wafer for image sensors, and also a transparent resin plate, A 
resin film, a cathode-ray tube display surface, an acceptance surface of a feeling of an image pick-up, CCD, BBD, 
A substrate etc. of a contact type image sensor using a wafer and a thin film semiconductor with which solid 
state image pickup devices, such as CID and BASIS, were formed, a liquid crystal display side, a photo conductor 
for color electro photography, and an erection potter's wheel MH (EC) display are mentioned. In order to raise an 
adhesive property with a color filter layer to a substrate, it is preferred to perform high adhesion processing. After 
applying thinly by a silane coupling agent etc. beforehand on a substrate, a pattern of a hardenability constituent 
may be formed or a silane coupling agent may be made to specifically contain in a hardenability constituent 
beforehand. 

[0048]When a level difference is on a substrate, after painting a flattening film for canceling the level difference 
and making a painting side smooth on a substrate, a hardenability constituent of this invention can be applied. For 
example, although image sensors, such as CCD, comprise a read gate part for outputting a photoelectron 
converter (photo-diode) which generates an electron according to light income on a silicon substrate, and its 
electron by which it was generated, Since it will become a cause of a noise and exact data will not be outputted if 
light strikes upon a read gate part, a light-shielding film layer is formed in the upper part of a read gate part, and a 
level difference may have arisen between photodiode parts without a light-shielding film layer. Since light path 
length will become long if color resist is applied and a light filter is directly formed on such a level difference, a 
picture is dark and condensing nature also comes to be inferior in it. In order to improve this, it is preferred to 
form a transparent flattening film between CCD and a light filter in order to bury the level difference. As a 
material of this flattening film, thermosetting resin, such as photoresist resist liquid [ as / in this invention ], 
acrylic, and an epoxy system, etc. are mentioned. 

[0049]After applying a photoresist constituent, in order to evaporate a solvent and to obtain a dry coating film, it 
usually prebakes. Methods of this prebaking include direct heating desiccation (about 80-140 **, 50 to 200 
seconds) by indirect heating desiccation with reduced pressure drying, hot air, etc., a hot plate, etc., etc. 
Postbake is performed, in order to stiffen enough a pattern obtained after development, to raise mechanical 
strength and to consider it as a permanent film. For example, when manufacturing a light filter of three colors, a 
pattern formed first receives spreading of resist liquid of other colors, exposure, and development twice after 
that. In this case, postbake is performed so that lack of a pattern by mixed colors with applied resist liquid, 
exposure, and development may not arise. This postbake is performed by elevated temperature and a long time 
rather than conditions of prebaking, although the same method as prebaking is used. For example, in the case of 
indirect heating in oven, in the case of direct heating by a hot plate, about 1 80-250 ** is performed for about 2 to 
10 minutes for about 180-250 ** and about 0.5 to 2 hours. 

[0050]Although a light source in particular for exposure is not limited, i line of a mercury-vapor lamp can be 
mentioned as a light source in which a prominent effect is brought about about pattern formation nature. Although 
the feature of this invention becomes remarkable [ especially the feature ] from a proper field of a process in 
manufacture of a light filter for image sensors in which i line which is one of the line spectra of a mercury-vapor 
lamp is used, of course also in an object for LCD, it can be used. 

[0051]Restriction in particular does not have a developing solution used for development of a hardenability 
constituent, and it can use a publicly known developing solution conventionally. Especially, when a developing 
solution of an organic alkali system of quarternary ammonium salt, such as tetramethylammonium hydroxide 
(TMAH), attains the purpose of this invention, it is preferred. 
[0052] 

[Example]Hereafter, although the example of this invention is shown, this invention is not limited to these. 
[0053] 

The Comparative example 1> benzyl methacrylate / methacrylate copolymer 16.4 mass part Dipentaerythritol 
pentaacrylate 6.5 mass part Propylene glycol monomethyl ethyl acetate 13.8 mass part Ethyh3-ethoxy 
propionate . 1 2.3 mass parts Halomethyl triazine series initiator (VI)0.3 mass part was mixed with the agitator, and 
the resist liquid for flattening films was produced. 

[0054]This resist liquid for flattening films on a 6-inch silicon wafer the spreading number of rotations in a spin 
coat, After adjusting so that the thickness may be set to about 2 micrometers after heat-treating on a hot plate 
for skin temperature [ of 120 ** ] x 120 seconds after spreading, the resist for flattening films was uniformly 
applied on the wafer at the number of rotations. The coating film was stiffened in oven after that for 220 **x 1 
hour. 
[0055] 

Benzyl methacrylate / methacrylate copolymer . 3.3 mass parts Dipentaerythritol pentaacrylate . 3.6 mass parts 



Product pigment dispersion liquid made from San-yo coloring matter SF. Blue 407 20 mass parts Pigment 
dispersion liquid SF Violet 11003 made from San-yo coloring matter Five mass parts Propylene glycol monomethyl 
ethyl acetate 1 1 mass part Ethyl-3-ethoxy propionate 4.4 mass part As a photopolymerization initiator. 
Halomethyl triazine series initiator (VI) 0.4 mass part was mixed with the agitator, and color resist liquid was 
produced. 

[0056]Halomethyl triazine series initiator (VI)s are the following compounds. 
[0057] 

[Formula 26] 



[0058]This color resist liquid was adjusted so that that thickness might be set to about 1.5 micrometers for skin 
temperature [ of 100 ** ] x 120 seconds after spreading in the spreading number of rotations of a spin coat after 
heat-treating with a hot plate, and it applied uniformly on the silicon wafer which carried out the coat of the 
above-mentioned flattening film. 

[0059]Next, the applied color resist layer was heat-treated and the dry coating film was made to form. Heat- 
treatment in this case was performed in hot plate 100 **x120 second. 

[0060]The square pixel of six sizes (1, 1.5, 2, 3, 4 or 7 micrometers) via the mask pattern arranged in 4x3 mm on a 
substrate, respectively to the above-mentioned dry coating film Next, i line stepper, Stage exposure was carried 
out at intervals of 200 - 4000msec and 200msec in NIKON NSR-2005i9C at 20 places. 

[0061].Using the 40 mass % solution of product organic alkali nature developing solution CDmade from Fuji Photo 
Film arch-2000, the film by which pattern exposure was carried out rinsed with pure water in the spin shower for 
20 seconds after paddle development for 60 seconds with the room temperature, and also rinsed with pure water. 
Then, waterdrop was flown with high-pressure air, natural seasoning of the substrate was carried out, and the 
pattern was obtained. 

[0062]The evaluation experiment with the same said of the following color resist liquid altogether produced using 
the same constituent and the same method was conducted except having changed the photopolymerization 
initiator in color resist liquid into the following in the comparative example 1 . The thing in the comparative 
example 1 and the same thing were used for all the resist liquid for flattening films. The used initiator is illustrated 
previously. 
[0063] [Example 1] 

VI: 0.28 mass-part II- 1: 0.14 mass-part III-1: 0.14 mass part [0064] [Example 2] 

VI: 0.28 mass-part II— 2: 0.14 mass-part III— 1 : 0.14 mass part [0065][Example 3] 

VI: 0.28 mass-part II- 1: 0.14 mass-part III— 2: 0.14 mass part [0066][Example 4] 

VI: 0.28 mass-part II — 1 : 0.14 mass-part III— 3: 0.14 mass part [0067] [Example 5] 

VI: 0.28 mass-part II-1: 0.14 mass-part III— 4: 0.14 mass part [0068] [Example 6] 

VI: 0.28 mass-part II — 1 : 0.14 mass part [0069][Example 7] 

VI: 0.28 mass-part III — 1 : 0.14 mass part [0070] [Example 8] 

VI: 0.28 mass-part II— 2: 0.14 mass part [0071][Example 9] 

VI: 0.28 mass-part III— 2: 0.14 mass part [0072] [Comparative example 1] 

VI: 0.40 mass part [0073] [Comparative example 2] 

II- 1: 0.40 mass part [0074][Comparative example 3] 

III— 1 : 0.40 mass part [0075] [Comparative example 4] 

II- 1: 0.14 mass-part III— 1 : 0.14 mass part [0076]The 3-micrometer pattern formed through this development 
distance was observed by reflective observation (one 1000 times the magnification of this) using product optical 
microscope made from OLYMPUS BX60. 

[0077]Since the light exposure is insufficient, a film does not harden, but the light exposure which at least one 
chip of a pattern generated is made improper, A light exposure becomes [ many ], pattern shape becomes large, 
the adjacent pattern and the stuck light exposure are also made improper, one chip in the meantime cannot be 
found, either, pattern formation made the good light exposure the optimal exposure region, and the light exposure 
indispensable for pattern formation and the "minimum light exposure" were observed. 

[0078]Using length measurement SEM (Hitachi S-7800H), the width (line width) of the pattern upper part of the 
rectangle pixel of a 3-micrometer pattern was measured, and (line width at time of light exposure 3000msec) - 
(line width at the time of light exposure 2000msec) was computed. 

[0079]The thing with this smaller value had less influence which change of a light exposure has for line width to 
grow fat, and its the "light exposure dependency" was low, and it was gradually evaluated to A-E as good color 
resist liquid which is easy to use. 




(VI) 



CCI 3 



[0080]When penetrating a layer with the thickness which generally has light, the light intensity has the character 
in which a lower layer becomes weak compared with the upper layer, Since blue color resist liquid seldom lets i 
line which is an exposure wavelength pass, it becomes the shape of an inverted trapezium to which the lower part 
[ upper part / of a pattern ] becomes thin in the shape of each pixel where the difference of light intensity should 
become remarkable and should become a rectangle essentially (inverse tapered shape) easily. 
[0081]In order to observe this pattern shape, while observing the sectional shape of the 3-micrometer pattern at 
the time of light exposure 3000msec by SEM (product made from JEOL JSM-6340M), measurement and pattern 
lower (Bottom) width / pattern top (Top) width were computed for the width of the pattern upper part and the 
lower part. A pattern is not at the shape of an inverted trapezium, and the good profile will be obtained for the 
thing with this value near 1 (= 100%). 

[0082]The evaluation result was summarized about the "minimum light exposure", a "light exposure dependency", 
and "pattern shape" of these examples and a comparative example, and the overall evaluation was performed 
relatively in six steps to A-F. After the above-mentioned end of development distance, the pattern pointed out 
what did not remain at all and "peeling" set the overall evaluation to F. 
[0083] 
[Table 1] 





HttM 








ttftffff 


KKM1 


VI + II— 1 

+ m-1 


SOObmc 


A (0.01Ba») 


A (91. SX) 


A 


mm 2 


VI + H-2 

+ m-i 


TOCneoc 


K0.024«n) 


B (89.01) 


B 


*K«I3 


VI + H-1 
+ HI-2 




B (0.026am) 


B (89. 1X) 


B 


*K0I4 


VI + II— 1 
+ HI-3 


BOOnssc 


B (O.029/xn> 


B (88.7*) 


B 


mm 


VI + II— 1 

+ m-4 


S00MK 


B (0.031 im) 


B (87.8%) 


B 


AKM6 


VI + H-1 


1200nec 


B (0.040/iii) 


B (89.3*) 


C 


*KM7 


VI + III— 1 


ISOOnao 


D (O.IOBaii) 


D (79. «) 


D 




W + II— 2 


1400reec 


C (O.OWaui) 


B (88. 3« 


D 




VI + III-2 


ZOOOimc 


C (0.066*19) 


B (87.0%) 


D 


ttflWM 


VI 


1400msec 


E (0.568/ttO 


0 (77.01) 


E 


am* 2 


II- 1 




X 


X 


F 




m-1 








F 


tt*«4 


n-1 + m-1 


mm 




X 


F 



[0084]It turned out that the resist obtained using the photopolymerization initiator of this invention has the effect 
outstanding as a light filter for image sensors so that clearly from the above-mentioned result. In the comparative 
example 1, although there was just no peeling like the comparative examples 2-4, the light exposure dependency 
was high and the lower part of pattern shape was the inverted trapezium shape which became thin. 
[0085] 

[Effect of the Invention]As shown above, specific halomethyl triazine compound was made into the main 
photopolymerization initiator, and high sensitivity-ization was realized by combining two sorts or three sorts of 
initiators which contain an acetophenone series initiator, a benzophenone series initiator, or its both in it. The 
resist liquid control which combined and suited the customer demand of a light exposure dependency and a 
pattern profile was attained. By this, formation of the light filter in a lower light exposure was attained compared 
with the light exposure needed when the conventional triazine series initiator was used independently. 



[Translation done.] 
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